SUMMARY Temporal lobe epileptics undergoing psychiatric hospitalisation were contrasted with patients suffering idiopathic psychiatric syndromes or other epilepsies. Quantitative ratings from blind interviews conducted according to a protocol confirmed the appearance of a statistically distinctive behavioural profile, including the desire for social affiliation, circumstantiality, religious and philosophic interests, and deepened affects, among the temporal lobe epileptics.
For more than a century, investigators have chronicled the association of psychiatric symptoms and epilepsy.
I`M ore recently, a pattern of alterations in behaviour, emotionality, and intellectual preferences has been described during the interictal period in patients with, specifically, temporal lobe epilepsy.2 Characteristics ascribed to temporal epileptics include deepening of mood and affect, aggressive irritability, reduction or modification in sexual interests, perseverative preoccupation with details, and intensification of religious or cosmologic concerns with possible paranoid interpretations.2 3 A prior study has documented the frequent occurrence of this cluster of behaviours among unselected temporal epileptics attending outpatient epilepsy clinics. The characteristic interictal behaviours, assessed either by self reports or third person ratings, were present to a greater extent among the temporal epileptics than among matched controlled subjects or patients with other neurological diseases. 2 While many temporal epileptics sampled in this and other studies had not undergone formal psychiatric treatment or hospitalisation, a significant number of patients in virtually all surveys have independently come to psychiatric attention.?5 Frequently assigned psychiatric diagnoses include impulse discontrol and aggressivity, mood disorder, and schizophreniform psychosis.4 8 In this study, we have attempted to determine whether specific behavioural features might distinguish temporal lobe epileptics admitted to a psychiatric hospital from other patients with similar behavioural characteristics: those with aggression, affective disorder, or idiopathic schizophrenia. To investigate the specific contribution of the temporal lobes to the interictal behavioural pattern, temporal epileptics were also contrasted with hospitalised patients suffering non-limbic seizure disorders. We used an interview sampling specific features of behaviour which previously discriminated temporal lobe epileptics from normal subjects or other neurologic patients.2 Additional qualitative observations concerning aggressive behaviour, sexual preference, alteration in mood, and thought disorder were included as behavioural variables.
Methods
Fourteen behavioural characteristics representative of the intenctal behaviour syndrome previously reported in temporal lobe epilepsy' 2 were assessed by means of 37 independently coded interview observations. These summary traits and the constituent observational items are listed in table 1A and 1B, respectively.
Each patient participated in a structured interview confined to the variables in table 1, which was conducted by two psychiatric interviewers unaware of the subject's assigned psychiatric diagnosis or neurological status. Interviews were tape-recorded and reviewed periodically to confirm that no inquiries conceming seizure phenomena or 481 psychiatric diagnosis had been made. Following the interview which lasted approximately one hour, each examiner independently completed the 37 item evaluation summarised in table 1B. Concordance between the two observers was greater than 90%. In the infrequent cases of discrepant ratings, the average of the two scores was used for analysis.
For comparison of group profiles, the 37 behavioural ratings were combined to yield scores on the 14 summary traits. The group profiles of trait scores were subjected to two-way analysis of variance (Anova) with groups as an independent factor and traits as repeated measures. Since a significant difference was found between the temporal epileptics and each of the comparison groups (main group effect), identification of specific discriminating interview items was carried out by repeated one-way analyses of variance.
Research assistants randomly selected and encoded diagnoses for subjects in the study, drawing patients from those who ibits moral indignation:
The patient:
The patient daydreams and fantasises:
The patient has sexual fantasies:
The patient reports:
The patient reports, with regard to the frequency of sexual fantasies: The patient reports, with regard to the frequency of sexual experiences: The patient reports, regarding the nature of sexual experiences:
The patient reports self to be: The patient is:
The patient exhibits: The patient exhibits: The patient exhibits: The patient presents as: The patient exhibits: Despite statistical overlap on measures of intensified affect, temporal lobe epileptics could be distinguished from patients with affective disorders on the basis of aberrant humour, circumstantiality, viscosity, and religiosity (table 3) . Paranoia, a prominent characteristic of the hospitalised temporal lobe epileptic group, was rarely observed in patients with affective disorder. The greater appearance of interictal characteristics among temporal lobe epileptics, reflected in the mean profiles, distinguished the two groups (p < 0-01, ANOVA).
In contrast to the character disorder group, patients with affective disorder received low ratings of aggressivity. For this reason, the presence of angry outbursts, physical attacks, and a significant role of anger in hospitalisation were reliable identifying features of the temporal lobe epileptics contrasted with the affective disorder patients (table 3) . Among the alterations in sexual behaviour explored during the interview, an overall decrease in sexual interest-thought, fantasy, and behaviour-was more common in the temporal lobe group. Temporal lobe epileptics were also judged to have less insight into their behaviour than the patients with affective disorder.
TEMPORAL LOBE EPILEPTICS CONTRASTED WITH SCHIZOPHRENICS
In the comparisons of hospitalised patients with temporal lobe seizures and idiopathic schizophrenics, there were many behavioural overlaps: altered emotionality, paranoia, aberrant humour, religious and philosophic preoccupation. However, based on profile level over all traits, the interictal behaviour cluster was more frequent among temporal lobe epileptics (p < 0-01, ANOVA). Viscosity was the single most distinctive feature among the temporal lobe epileptics (table 4) . A tendency to prolong interpersonal contact with the interviewer, often suggesting warmer affects, contrasted with social awkwardness and flat or bizarre affects of the schizophrenic subjects. A propensity to write extensively-diaries, notebooks, novels, or biographies-was rarely seen among schizophrenic patients. This feature of the interictal behaviour syndrome-often distincti-ve for the cosmological or moral tone of the writing--was more frequent in the temporal lobe group. Alterations in sexual behaviour occurred in both groups. Frequency of intercourse was more reduced among schizophrenics but decreasing intensity of all sexual interests, including self stimulation and fantasy, distinguished the temporal lobe epileptics.
Comparison of several forms of aggressivity did not reveal differences between the two groups. This was not due to an absence of aggressivity in the temporal lobe group, as comparison with the affective disorder patients had revealed, but to substantial aggressiveness among the schizophrenic patients. Contrasted with "aggressive" psychiatric groups, character disorder or schizophrenic, the temporal lobe patients were actually distinguished by fewer angry outbursts. Impulse discontrol as an isolated feature of behaviour thus had little value in distinguishing temporal lobe epilepsy from other psychiatric groups.
TEMPORAL LOBE EPILEPTICS CONTRASTED WITH OTHER EPILEPTICS
The comparison of temporal lobe epileptics with other seizure patients undergoing psychiatric hospitalisation is summarised in fig 2. Viscosity and circumstantiality as well as obsessive features appeared frequently in the other-epileptic group and thus were not statistically differentiating. However, the characteristic intellectual preoccupationsreligiosity and philosophic interest-were more frequent in the temporal lobe group. Furthermore, deepened affects, reflected both in the patient's experience and the observer's determination of sad- ness and in ratings of emotionality, were least noted in the other-epileptic group but most common among the temporal lobe patients. Intensity of aggression did not differ between the two groups, but temporal lobe patients experienced fewer overt outbursts.
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Discussion
Since the present study sampled patients in the course of psychiatric hospitalisation, these results cannot provide additional information about the prevalence of behavioural changes among the ambulatory temporal-lobe or other epileptic populations. They do, h'owever, clarify qualitative differences between the behavioural profile of the hospitalised temporal lobe epileptic and other inpatient groups.
Despite the selection factor of psychiatric hospitalisation, the behavioural profile of the temporal epileptic patients was markedly similar to previous characterisation of ambulatory temporal lobe epileptics. In a prior study, the presence of viscosity, circumstantiality, and philosophic interest allowed accurate discrimination of temporal lobe epileptics from normal subjects or patients with other neurologic diseases.2 The present study provides confirmation of an interictal behaviour syndrome in temporal lobe epilepsy which includes features of affect (deepening emotion, aggressivity), thought (philosophic, religious, and moralistic interests), and behaviour (viscosity, circumstantiality). The appearance of these behaviours in concert distinguished the temporal lobe epileptic from other psychiatric patients, as well as from normal or neurologically impaired subjects.
Temporal lobe epileptics requiring psychiatric hospitalisation might be expected to represent a subpopulation with severe behavioural changes. In fact, questionnaire profiles from the hospitalised group (to be reported independently) were elevated compared to previous ambulatory samples. In seeking for neurological factors that might correlate with severity of the interictal behaviour syndrome, we note that nine of ten hospitalised patients exhibited bilateral independent spike discharges during electroencephalography. In a previous investigation using similar behavioural variables, only patients with unilateral temporal lobe spikes were studied; 67% of these patients had not undergone psychiatric hospitalisation. '3 19 Aggression is often emphasised as a presenting behavioural feature in temporal lobe epilepsy. While confirming significant aggression among temporal lobe patients, this study revealed distinguishing features between aggression in the setting of the interictal behaviour syndrome and aggression in character disorders. The temporal lobe patient was less likely to have undirected angry outbursts, more likely to respond to real environmental provocation with planned, consciously directed acts, more likely to accept responsibility for these acts without a claim of amnesia, and more likely to feel subsequent guilt. Deepening of emotion with mood swings, depression, suicidal attempts, and, more rarely, euphoric episodes are features of both the interictal behaviour syndrome23' and bipolar affective disease.9 However, the temporal lobe epileptic could be distinguished behaviourally from the patient with affective disorder on the basis of viscosity, circumstantiality, aggression, paranoid tendencies, and lack of insight into illness.
Schizophreniform psychosis is perhaps the most frequently cited behavioural complication of temporal lobe epilepsy.6 In fact, it occurs in a minority of temporal lobe epileptics and represents an advanced stage of the more common interictal behaviour changes.23 However, it is not surprising that a subset of temporal lobe patients undergoing psychiatric hospitalisation would include patients with paranoid features and thought disorder resembling the behaviour profile of schizophrenia.
Viscosity, an attempt to draw out social contact, was the clearest differentiating feature of the temporal lobe epileptic compared to the idiopathic schizophrenic. Since social cohesion involves communication of warm interpersonal affects, this finding is consistent with the observations of Beard et a16 that affects are better preserved in the schizophreniform psychosis of temporal lobe epilepsy than in idiopathic schizophrenia.
Qualitative differences in sexual behaviour also distinguished the temporal lobe epileptic and schizophrenic groups. While frequency of intercourse was more reduced among schizophrenics, possibly secondary to confinement or medication, the overall intensity of sexual interest, including fantasy and self-stimulation, was more diminished among the temporal lobe epileptics. The previously reported hyposexuality of the temporal lobe epileptic'4 thus includes thoughts and fantasies as well as overt behaviour. This may prove a useful differentiating point, since abstinent schizophrenics often develop elaborate sexual fantasies.
The final comparison, between temporal lobe epileptics and patients with other seizure disorders, provides quantitative evidence of an interictal behaviour syndrome specific to temporal lobe epilepsy. Many investigations have suggested that behaviour disorder or psychiatric hospitalisation is more common among temporal lobe than other epileptics.45 In a careful study of causes for psychiatric hospitalisation in epilepsy, temporal lobe epileptics were found to suffer persistent interictal psychoses while patients with other seizure disorders were frequently admitted for acute, toxic confusional states. '5 The present study, drawing both groups from a hospitalised population, is the first to evaluate specific behavioural features. Viscosity and circumstantiality, the strongest differentiators of temporal lobe epileptics from the non-epileptic psychiatric groups, were found frequently among other seizure patients. This finding raises several possibilities: these behaviours may be a non-specific consequence of epileptic seizures, or of anti-convulsant therapy, or may result from involvement of anatomical structures activated by epileptic foci either inside or outside the temporal lobes.
While the current results do not resolve this question of mechanism, we and others have observed several patients with temporal lobe spike foci who, in the absence of clinical seizures or anticonvulsant therapy, developed a characteristic interictal behaviour syndrome, including viscosity and circumstantiality. Furthermore, several investigators have reported an inverse correlation between severity of behavioural effects and frequency of clinical seizures.7 Thus, interictal activation of specific anatomic structures rather than the occurrence of seizures or administration of anticonvulsants likely underlies the behavioural changes.23
Although viscosity and circumstantiality did not statistically differentiate the epileptic groups, changes in thought (religious and philosophical interests) and affect (emotionality, mood swings, depression) were more frequent among temporal lobe epileptics. Thus, the characteristic cluster of interictal behaviours was uniquely found in temporal lobe epilepsy. This is consistent with a previously proposed mechanism relating the interictal behaviour syndrome to newly formed, fortuitous 
